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Introduction: Migraine is ranked as the seventh leading cause of disabilityworldwide, and it is
characterized by amanifestation of combined neurological, gastrointestinal, and autonomic
symptoms linked with different provoking factors.
Aim of the study: This study investigates the association between migraine and PTSD,
depression and anxiety in the Kosovo population during the post-war period.
Material and methods: 273 war survivors with headache were enrolled in the study and were
divided into two groups: 153 individuals with conﬁrmed migraine (the study group) and 120
individuals with non-migraine headaches (control group). All individuals were evaluated
using the ICHD-II 2004 diagnostic criteria for migraine, as well as the mini-test for PTSD,
MMPI (Minnesota Multiphasic Personality Inventory) for psychological evaluation, PAI
(Personality Assessment Inventory) and Hamilton Scale for Depression.
Results: Among migraine patients, depressive disorders were present in 27.5% of patients,
anxiety was found in 60.8%, and PTSD was present in 39.2%. While the prominence of
depression was not different between groups, anxiety was signiﬁcantly more common
( p < 0.05) in women from the control group. PTSD was signiﬁcantly more common
( p < 0.001) in migraine patients overall, whereas the difference in PTSD prevalence between
women from the migraine and control groups came close to signiﬁcance ( p = 0.05). Females
in themigraine grouphadhigher incidences of aura (50% vs. 25.5%),whereas the incidence of
aura in males in each group was approximately equal (9.8% vs. 7.84%).
Conclusion: Based on our data, we can conﬁrm an association between PTSD andmigraine in
a sample of patients from Kosovo.
© 2018 Polish Neurological Society. Published by Elsevier Sp. z o.o. All rights reserved.* Corresponding author at: University of Prishtina, Faculty of Medicine, Clinic of Infectious Diseases, University Clinical Centre, Xhorxh
Bush n.n. 10000, Prishtina, Kosovo.
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moderate to severe recurrent headaches with manifestations
of combined neurological, gastrointestinal, and autonomic
symptoms that are linkedwith different provoking factors. It is
more highly prevalent in urban residents and females [1,2]. It is
known thatmigraine is ranked as the seventh leading cause of
disabilityworldwidewhen it is combinedwith asthma, anxiety
and depression [1]. Because of these stressors, an individual's
response is associated with increased anxiety [3,4].
There are studies demonstrating an association between
migraine and speciﬁc psychiatric disorders in the general
population [4,5]. Although the association between migraine
and depression is the most widely reported, there are also
strong associations between migraine and other psychiatric
disorders and conditions [6]. Researchers have reported that
anxiety disorder, post-traumatic stress disorder (PTSD) and
depression are more common in adults with migraine [2,7].
Migraine and PTSD are both more common in women than in
men (up to three times higher incidence) [8], indicating that
gonadal hormones are likely responsible for the divergence in
prevalence rates of migraine and PTSD between the sexes
after puberty [9]. Other authors have reported higher
incidences of PTSD in females compared to males, and this
is linked with higher rates of interpersonal trauma in
females, such as physical and sexual abuse [7,10]. Recent
data suggest that the probability of a year-long prevalence
rate of PTSD is increased in both sexes with episodic
migraine; however, a stronger correlation was observed for
men [11,12]. The age at which a traumatic life event resulting
in PTSD occurs seems to have an important inﬂuence on
PTSD–migraine association, such that when a traumatic
event occurs before the age of 13, the risk of major depression
is greater than the risk of PTSD; however, when the traumatic
life event occurs after 12 years of age, the risk of PTSD is
greater and has a direct inﬂuence on disability [7,13]. In a
multi-center study conducted by Peterlin et al. [7], the impact
of headache on participants with PTSD and episodicmigraine
was higher than in individuals without PTSD. Another study
conducted by Sareen at al. [14] reported that anxiety,
combined with several community conditions, directly
inﬂuences both quality of life and disability. To improve
quality of life and disability, prophylactic stressmanagement
therapies were recommended [15].
Since different stressors such as PTSD and depression have
a direct impact on the frequency and gravity ofmigraine [7,14],
and taking into consideration the high prevalence of PTSD
among survivors of the Kosovo war (showing the vulnerability
of Kosovar population) [16–19], the aim of our study was to
determine the inﬂuence and association of migraine with
PTSD, depression and anxiety among war survivors in the
Kosovo population during the post-war period.2. Material and methods
The studywas carried out between 2005 and [1_TD$DIFF]2008 in the Clinics
of Neurology, University Clinical Centre in Prishtina?.2.1. Participants
Participants were sorted into two groups: a study group (153
individuals) and a control group (120 individuals). The study
group was a group of patients diagnosed with migraine,
whereas the control group was a group of patients complain-
ing of headache but not diagnosedwithmigraine. The patients
in both the study and control groups experienced the war and
had histories of headache. The study was approved by the
Ethical Committee of the University Clinical Centre and the
participants have signed the informed consent.
2.2. Assessment
Participants in both the study and control groups were
evaluated using the ICHD-II 2004 diagnostic criteria for
migraine, as well as the mini-test for PTSD, the MMPI
(Minnesota Multiphasic Personality Inventory) for depression
evaluation, the PAI (Personality Assessment Inventory) to
distinguish between depression and anxiety, and the Hamil-
ton scale for depression and electroencephalography. The
study was carried out on the basis of a self-assessment
questionnaire about migraine, neurological and psychiatric
evaluation. Subjects completed a questionnaire to evaluate
migraine symptoms, anxiety, depression, and post-traumatic
stress. For both groups, the ﬁrst part of the instrument
consisted of questions related to the 2004 diagnostic criteria
for the International Headache Society (IHS) for migraine. The
subjects with conﬁrmed migraine underwent a detailed
neurological assessment by a neurologist, as well as a
psychiatric examination using the structured clinical inter-
view for DSM-IV-R Axis I (Diagnostic and Statistical Manual of
Mental Disorders).
2.3. Statistical analysis
A Chi-square test was applied to analyze the association
between psychological factors and migraine. IBM SPSS
software was used.
3. ResultsDuring the period between 2005 and 2008, 153 migraine
patients (consisting of 126womenand 27men, ages 11–60) and
120 non-migraine patients (including 72 women and 48 men,
ages 11–60) were enrolled in the study. The majority (68.6%) of
the migraine patients were between 30 and 50 years old.
Among the study group, 66 patients (54 women and 12 men)
were from rural areas, whereas 87 (72 women and 15 men)
were from urban areas. On the other hand, in the control
group, 51 patients (31 women and 20 men) were from rural
areas, while 69 patients (41 women and 28 men) were from
urban areas. A summary of characteristics of patients in the
study and control groups is presented in Table 1.
Somnolence and vertigo were found more frequently in
migraine patients than in subjects from the control group
(p < 0.001 and p < 0.05 respectively), whereas other signs and
symptoms, such as transitory diplopia, scintillating scotoma,
mydriasis and ataxia appeared only in the migraine patient
Table 1 – Characteristics of the study and control group.
Study group Control
group
n % n %
Gender
Women 126 82.4 72 60.0
Men 27 17.6 48 40.0
Total 153 120
Locality
Rural 66 43.1 51 42.5
Urban 87 56.9 69 57.5
Total 153 120
Age groups
11–20 6 3.95 7 5.8
21–30 30 19.61 18 15.0
31–40 54 35.3 31 25.8
41–50 51 33.3 44 36.7
51–60 12 7.84 20 16.7
Total 153 120
Signs/symptoms
Ataxia 55 35.9 0 0
Somnolence 47 30.7 12 10***
Transitory diplopia 72 47.0 0 0
Mydriasis 62 40.5 0 0
Paresthesia 95 62.0 0 0
Scintillating scotoma 80 52.3 0 0
Vertigo 92 60.1 45 37.5*
Total 153 120
Anxiety 93 60.8 86 71.67
PTSD 60 39.2 12 10.0
Depression 42 27.5 27 22.5
Headache localization
Temporal–frontal 93 60.78 31 25.8***
Retro-bulbar 30 19.6 5 4.2***
Cervical-orbital 18 11.76 3 2.5**
Parietal 12 7.8 81 67.5***
Total 153 120
* p < 0.05.
** p < 0.01.
*** p < 0.001 (Chi square test).
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Fig. 1 – Aura among the study group.
Table 2 – Depression and anxiety in migraine patients.
Study group Control group
Women (%) Men (%) Women (%) Men (%)
Depression 31 11 29 12.5
Anxiety 62 56 89* 46
* x2, p < 0.05 (compare to women from the study group).
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groups was seen with regard to vertigo and somnolence
(p < 0.001) (Chi-square test) (Table 1) [2_TD$DIFF].
In total, 42 subjects from the study group (27.5%) had
depressive disorders, whereas 27 subjects from the control
group exhibited these disorders (22.5%). Additionally, 93subjects from the study group (60.8%) had anxiety disorders
compared with 86 subjects from the control group (71.7%).
Headachewas a dominant symptompresent in all patients.
However, as shown in Table 1, there was a signiﬁcant
difference between migraine and non-migraine patients with
regard to the localization of the headache. The dominating
headache localizations in migraine patients were the tempo-
ral–parietal, retro-bulbar and cervical-orbital regions, whereas
the dominating localization in non-migraine patients was the
parietal region.
Fig. 1 presents the gender distribution of aura. Based on our
data, among the migraine patients, the percentage of women
with aura is much higher than the percentage of women
without aura (50% vs. 25.5%), whereas the difference in aura is
very small among men (9.8% vs. 7.84%).
Table 2 shows the association between depression and
anxiety for the two groups. While there were no prominent
differences in the prevalence of depression, anxiety was
signiﬁcantly more common (p < 0.05) in women from the
control group compared to women from the study group.
Fig. 2 shows the data from the comparison of PTSD
prevalence among the study and control groups. PTSD was
signiﬁcantlymore common (p < 0.001) among the study group
compared to the control group. In addition, the difference in
PTSD rates between women from the study group and the
control group came close to signiﬁcance (p = 0.05).
4. DiscussionPopulation-based studies provide consistent evidence for a
positive association between migraine, anxiety disorder, and
depression [6]. Anxiety disorders, depression and migraine
affect many people, with a prevalence of approximately 10–
15%, and all are more likely to affect women [5]. Migraine
worldwide spreads episodic headache with wide clinical
presentations and is often linked with PTSD [1,2]. Among
the subjects with episodic migraine and PTSD, 69% of
symptoms related to PTSD appeared before the onset of
severe or frequent headache [11]. It is worth emphasizing that,
although migraine is ranked as the seventh leading cause of
disability worldwide, it is often found to be comorbid with
asthma, anxiety and depression [11].
Our data show that, amongmigraine patients (153migraine
patients), 6 (3.95%) are younger than 20 years old, whereas
68.6% are between 30 and 50 years old, which is similar to the
ﬁndings of other studies. Among the study group, our data
show a higher incidence of aura in women with migraine,
whereas the differences were very small for men. Further-
more, similar to other studies [1], in our study, migraine was
presented as a disease with wide clinical presentations.
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Fig. 2 – The percentage of PTSD in migraine patients and control group. A significant (p < 0.001) difference between the study
and control group (chi square test). The difference in the percentage of women with PTSD between study and control group
was at the border of significance (p = 0.05).
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In migraine patients, temporal-parietal, retro-bulbar and
cervical-orbital headaches were signiﬁcantly more common,
whereas non-migraine patients showed a dominate parietal
localization of headache. Vertigo and somnolence were
present in both groups; however, they were more common
in migraine patients than in the control group (p < 0.001).
Other signs and symptoms, such as transitory diplopia,
scintillating scotoma, mydriasis and ataxia only appeared in
the migraine patient group and present parameters that are
directly linked with migraine [20].
It is interesting that anxiety wasmore common ( p < 0.05)
in women from the control group than women in the study
group, but depression was equally prevalent. This ﬁnding
can be attributed to the prevalence of psychological
disorders in survivors of the Kosovo war. In this regard,
Kashdan et al. [17] reported the association between anxiety
and depressive disorders, as well as PTSD among Kosovo
war survivors. However, the available data on the psychiat-
ric conditions of Kosovo war survivors is still insufﬁcient
[18,19]. In this context, it is worth mentioning that the
comorbidity of anxiety and depressive disorder is reported
to be generally high [16,21].
Regarding PTSD, our data present a signiﬁcantly higher
(p < 0.001) prevalence of PTSD among the subjects of the study
group compared to control subjects. In addition, the percent-
age of women with PTSD within the study group was much
higher compared with women from the control group
(p = 0.05). Similar ﬁndings were reported in other studies
[11,22]. With the goal of explaining the etiology and the
association between migraine and psychiatric conditions,
researchers recommend a multifactorial approach, starting
from uni- and bidirectional causal models, combined with
environmental, genetic risk factors, and latent brain state
models [23]. A multifactorial approach to these patients is
recommended, especially for younger patients with depres-
sive symptoms and for those from LMICs [24,25]. Based on
these ﬁndings, for more successful treatment, doctors whotreat migraine patients need to be aware of the potential
comorbidity with PTSD [26].
5. ConclusionsBased on the obtained data, we can conﬁrm an association
between PTSD and migraine in a sample of patients from
Kosovo. Our data further conﬁrm that migraineurs should be
screened for PTSD and suggest that further research on the
association between PTSD and migraine, with a focus on sex
differences and treatment implications, is warranted. Since
this is one of a limited number of studies carried out in the
Kosovar population that survived the war, further investiga-
tions to characterize the level of vulnerability are suggested.
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